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B
ackground:

D
irective from

 H
Q

 for FY
02-FY

05

•
The end of ISTP as a program

.
•

C
ontinuation of Polar science activities as the apogee progresses through

the equatorial regions.
•

R
eduction of N

ASA support in science participation in G
eotail.

•
Placem

ent of W
ind at L1 as a "hot spare" for m

onitoring the solar w
ind and

lim
ited support to science team

s for special cam
paigns.

•
Term

ination of the ISTP Theory and G
round Based Investigations program

.
•

T
e

rm
in

a
tio

n
 o

f th
e

 IS
T

P
/C

D
H

F
 a

s
 a

n
 in

d
e

p
e

n
d

e
n

tly
 fu

n
d

e
d

 fa
c

ility
.

As a result of the Senior R
eview

 2001, H
Q

 evaluated separately the five
elem

ents of ISTP/G
G

S and recom
m

ended a substantial restructuring.

In addition, H
Q

 reorganized the funding authority such that each spacecraft project
scientist has budget responsibility for im

plem
enting the com

plete science,
operations, data processing and data distribution program

 elem
ents.
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B
ackground:

D
irective from

 H
Q

 for FY
02-FY

05

•
accept higher risk levels than during the prim

e m
ission phase

–
m

inim
ize operations and data processing costs in order to m

axim
ize the use of

funds for instrum
ent calibration, data analysis and science interpretation.

•
accept a low

er data capture rate from
 99+%

–
a 95%

 data capture that lessens dem
ands on the operations and data

processing staff is acceptable.

H
Q

 recom
m

ended that the continuing m
issions,

The prim
e goal becam

e to m
aintain Polar science funding as close to FY01 levels as

possible and to m
aintain the sam

e level of data service to Polar, W
ind and G

eotail.

•
the ISTP flight operations and data system

 costs considerably exceeded funding
to be provided for FY02 and beyond.

•
the project w

ould need to im
m

ediately investigate new
 approaches to "find the

best deal".

The project scientists found that,
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H
ow

 have w
e fulfilled those directives?

Polar science funding w
as kept stable

•Polar com
pleted a prolonged observation

cam
paign through the dayside equatorial

m
agnetopause region w

ith unprecedented
high-tem

poral and spatial resolution. N
ow

conducting a sim
ilar cam

paign across the
nightside equatorial  m

agnetosphere.
•Polar’s auroral science progressed to

studies of the conjugate aurora. Som
e initial

findings:
–O

nset brightening first seen in southern
hem

isphere w
ith northern hem

isphere onset
detected ~1 m

in. later
–Expansive phase brighter in southern

hem
isphere but located ~45m

in earlier in local
tim

e in the north.

•A JG
R

 special section on "C
auses of the

Aurora" w
ill appear soon.

M
ore than ten "great" conjugate events have been

captured including this substorm
 onset on 1 N

ov 2001

Therm
al plasm

a, accelerated by circularly polarized waves,
is regularly seen in the dayside boundary layers
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H
ow

 have w
e fulfilled those directives?

Science progress has been particularly robust

Polar Sees Evidence of D
iffusion R

egions at Sub-Solar M
agnetopause

T
he Polar, IM

A
G

E
, C

luster, W
ind and G

eotail science
team

s w
ill hold a collaborative w

orkshop on the dayside
m

agnetosphere and cusp at Y
osem

ite in February, 2003.

T
he geom

etry of the reconnection region is show
n along

w
ith results of the present experim

ent.
Ions are decoupled from

 the electrons and m
agnetic field in

the ion diffusion region creating the H
all m

agnetic and
electric field patterns.
E

lectrons are dem
agnetized in the electron diffusion region.

•
Polar PI Forrest M

ozer of U
C

 B
erkeley

recently published a “textbook exam
ple” of a

m
agnetopause crossing, w

here data from
 the

only three-axis electric field experim
ent

flow
n in the outer m

agnetosphere are
com

bined w
ith plasm

a and m
agnetic field

m
easurem

ents to obtain rare observational
evidence for the m

echanism
s controlling the

ion and electron diffusion regions.
   [P

hysical R
eview

 Letters, 89.015002, 2002]

•
T

he event provides confirm
ation of the ion-

scale H
all effect through the first detection of

the H
all m

agnetic field and electron beam
s

directed tow
ard the separator along the

separatrices.
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H
ow

 have w
e fulfilled those directives?

M
ission O

ps and D
ata Processing: Then and N

ow

~7.6$M

~4.1$M
Polar, W

ind and G
eotail m

ission operations
and ground data processing com

bined

~3.3$M
(Extrapolated from

 O
ct 02 cost

report for Polar, W
ind and G

eotail)
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R
eview

 of the ISTP D
ata System

(an independent entity to serve the w
orldw

ide SEC
 com

m
unity)

In addition to
•

data processing and distribution services for G
G

S (Polar, W
ind, G

eotail) & IM
P-8,

•
data distribution services for SO

H
O

 and C
luster,

•
operations and science coordination,

ISTP served as a one-stop data source by
•

consolidating and distributing data for 15 additional spacecraft, observatories and T&M
 program

s
•

providing extensive data and m
edia integrity and quality services.

ISTP R
eal-tim

e System
(IR

TS)

Telem
etry Processor
(LZPR

)

ISTP C
D

H
F/ID

D
S

ISTP
C

entral D
ata

H
andling Facility

(C
D

H
F)

Key Param
eter

Integration and Testing
(KITT)

ISTP 
D

ata D
istribution

System
(ID

D
S)

U
S C

luster
Science D

ata C
enter

(U
SC

SD
C

)

N
SSD

C
C

D
AW

eb

D
PS

H
eritage IM

P-8
System

W
ind

Polar
G

eotail

SO
H

O

IM
P-8

LZ

data

data

LZ &
data

LZ &
data

Ancillary C
om

putations
of Ephem

erides
R

eal Tim
e

Key Param
eters &

H
igh R

esolution D
ata

electronic 
transfers

C
D

-R
O

M
S

12k/yr

com
puted for Polar, 

W
ind and G

eotail

for health & safety
W

ind/KO
N

U
S

gam
m

a ray burst
early w

arning

W
ind real tim

e KP

Science Planning 
and 

O
perations Facility 

(SPO
F)

Instrum
ent and 

science team
s

ingestion of data 
for 12 collaborative 
program

s
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R
e-engineering the G

round D
ata Processing:

Initial C
ourses of A

ction

•
The ISTP project office w

as disbanded and reduction of past ISTP activities
occurred during O

ctober and N
ovem

ber of 2001.
•

ISTP ground system
 services w

ere im
m

ediately reduced:
–

Q
uickLook (Q

L) data processing for special requests only,
–

Key Param
eter (KP) C

D
 distribution reduced from

 ~12,300 to 156 per year,
–

no Key Param
eter re-processing, no Key Param

eter softw
are updates

–
no groundbased or collaborative m

ission ingestion or processing,
–

no dedicated program
 assistance center,

–
no system

 softw
are updates excepting security patches,

–
no test or developm

ent environm
ent, and

–
no off-hours data processing or problem

 response.

•
C

ontacted instrum
ent team

s regarding requirem
ents for various operations

and data services.
•

P
ro

d
u

c
e

d
 p

rio
ritiz

e
d

 re
q

u
ire

m
e

n
ts

 d
o

c
u

m
e

n
t fo

r P
o

la
r, W

in
d

 a
n

d
 G

e
o

ta
il.

(h
ttp

://tid
e

.g
s

fc
.n

a
s

a
.g

o
v

/s
tu

d
ie

s
/P

O
L

A
R

/P
o

la
r_

O
p

s
_

s
p

e
c

s
_

2
5
J

u
n

0
2

.p
d

f)

•
C

o
n

d
u

c
te

d
 s

ix
 fe

a
s

ib
ility

 s
tu

d
ie

s
 fo

r a
lte

rn
a
tiv

e
 a

p
p

ro
a
c

h
e
s

.

Item
s in blue are restored w

ithin the new
 PW

G
 data processing environm

ent.
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R
e-engineering the G

round D
ata Processing:

R
esults of the Feasibility Studies

The follow
ing conclusions and actions resulted from

 the review
 of the studies:

•
M

ore softw
are and system

 re-engineering needed to be pursued than
provided for by the C

SO
C

 studies.
•

N
ine re-engineering projects w

ere identified w
ith the potential to reduce the

num
ber of FTEs by three-quarters.

•
 The re-engineering w

ork should be perform
ed under local control.

•
 The U

C
 Berkeley capabilities for hosting m

ission operations rem
ain of

interest.

It w
as determ

ined that a consolidation of all system
s under the

PW
G

 M
ission O

perations C
enter (M

O
C

) under an ID
/IQ

 contract,
as suggested by the SPD

F study, offered the m
ost cost effective

solution w
ith the least disruption to flight operations and the least

risk to spacecraft health and safety.
SPDF: Code 630/Space Physics Data Facility
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R
e-engineering tasks having the greatest
im

pact on short- and long-term
 costs

1.U
nattended spacecraft contacts for data playbacks

2.C
ross-training of flight operations personnel

3.R
e-hosting the C

M
S for security and obsolescence issues

4
.

R
e

-h
o

s
tin

g
 o

f N
R

T
 d

a
ta

 s
e

rv
ic

e

5
.

A
u

to
m

a
tio

n
 a

n
d

 re
-h

o
s

tin
g

 o
f K

P
 p

ro
c

e
s

s
in

g

6
.

S
im

p
lify

in
g

 o
n

lin
e

 d
is

trib
u

tio
n

 o
f L

Z
 a

n
d

 a
n

c
illa

ry
 d

a
ta

7
.

A
u

to
m

a
tio

n
 o

f C
D

 p
ro

d
u

c
tio

n

8
.

R
e

-h
o

s
tin

g
 o

f th
e

 p
ro

je
c

t w
e

b
 s

ite

9.Stream
lining N

R
T to include LZ processing and Q

L

FO
T cost

reduction

C
D

H
F and

SPO
F cost

reduction

Future
of W

ind

9 re-engineering tasks w
ere originally identified: 

C
o

m
p

le
te

d
, in

 “
rin

g
-o

u
t”

 p
h

a
s
e

In acceptance testing
Started
In planning phase, initial testing com

plete

C
o

m
p

le
tin

g
 th

e
 re

-e
n

g
in

e
e

rin
g

 ta
s

k
s

s
h

o
u

ld
 b

rin
g

 th
e

 to
ta

l M
O

&
D

A
 c

o
s

ts

w
ith

in
 th

e
 ta

rg
e

te
d

 F
Y

0
3

 b
u

d
g

e
t
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N
ew

 Science D
ata System

 O
verview

“C
D

H
F on a R

ack”N
ow

: PW
G

 data processing
Before: ISTP C

entral D
ata H

andling Facility (C
D

H
F)

• p
ro

c
e

s
s

in
g

 is
 fu

lly
 a

u
to

m
a

te
d

• e
q

u
ip

m
e

n
t fo

r a
ll fu

n
c

tio
n

s
 o

n
 o

n
e

 ra
c

k

• c
u

rre
n

tly
 m

a
in

ta
in

e
d

 w
ith

in
 c

o
d

e
 6

9
0

 IT
 fa

c
ility

• to
 b

e
 in

c
o

rp
o

ra
te

d
 w

ith
in

 P
W

G
 M

O
C

 in
 J

a
n

 2
0

0
3

.
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R
e-hosting C

om
m

and M
anagem

ent
Status: under acceptance testing

•
Previous system

 on older, expensive to m
aintain VM

S m
achines, D

EC
N

ET netw
ork identified as IT

security risk,distributed hardw
are required additional personnel to m

aintain.
•

R
ehosted softw

are to single PC
 and single backup PC

, elim
inated proprietary TAE operator interfaces.

•
R

etained all core C
M

S softw
are to assure com

m
and load integrity.

Photo of

N
ew

 CM
S
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A
utom

ation of K
P Processing

Status: operational

TA
E G

U
I interfaces on V

A
X

to shift of operators

C
ustom

 softw
are &

 O
racle

on D
EC

 A
lpha control processing

Frozen softw
are library

Extensive quality checking

A
utom

ated file processing

C
onsolidation to single m

achine
w

ith ready access to data

Softw
are library converted to

collection of individual processes

Q
uality checking by
instrum

ent team
s

N
ew

 H
TR

 and K
P processing

softw
are can be readily added
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Sim
plifying O

nline D
ata D

istribution
Status: operational

M
ost R

ecent D
ata on M

agnetic D
isk

~0.3TB

M
ore D

ata: M
agneto O

ptical
D

isks in Jukebox, ~2TB

M
ore D

ata: M
agneto O

ptical
D

isks in cabinet

C
ontrolled access via O

racle database

A
ll data stored on SC

SI R
A

ID
,

older data is gzip com
pressed

A
ll data are public and available

via open ftp access

D
irectory structure m

irrors that of
fam

iliar ISTP C
D

 distribution

C
D

A
W

eb, hosted at N
SSD

C
,

is com
plem

entary elem
ent
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A
utom

ation of C
D

 Production
Status: operational

Several older C
D

 w
riters and

duplicators

C
ustom

 softw
are using O

racle
database controls C

D
 creation

Extensive hands-on cataloguing
and quality control

Extensive packaging and shipping

C
om

bined D
V

D
/C

D
 w

riter,
autoloader, and label printer

Sim
ple scripting creates C

D
s for

instrum
ent team

s, D
V

D
s for archive

Q
uality control by recipient,
replacem

ents as required

Sim
ple packaging and shipping
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LZ for W
ind &

 Polar
rehosted to D

EC
 A

lpha

Stream
lining N

R
T to Include LZ

 and Q
L

Status: N
R

T re-host operational, incorporation of LZ
/Q

L in progress

•
Softw

are port process transparent to instrum
ent team

s.
•

File types and form
ats rem

ain identical.
•

R
outine quality checking of LZ data files reside w

ith instrum
ent team

s.

W
ind/Polar

N
R

T on older
m

icroV
axs

W
ind/G

eotail Q
L &

 LZ

B
ldg. 23

B
ldg. 3

N
R

T for W
ind &

 Polar
rehosted to D

EC
 A

lpha

W
ind/Polar

N
R

T on older
m

icroV
axs

W
ind/Polar

N
R

T on older
m

icroV
axs

W
ind/Polar N

R
T

(on older m
icroV

axs)

U
nix using LabV

iew
 &

 O
racle

Polar Q
L &

 LZ
B

ldg. 3
G

eotail Q
L &

 LZ
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G
round D

ata Processing:
W

hat w
as Lost?  W

hat w
as G

ained?

•
ISTP services no longer provided:
–

system
atic collection of data products from

 associated m
issions

–
KP C

D
 distribution (im

pact is to R
ussian and South Am

erican data repositories)
–

dedicated program
 assistance center

–
off-hours data processing or problem

 response
–

autom
ated data pushing to clients

–
quality control services of the ISTP/C

D
H

F
–

problem
 response and quality control services of the ISTP/SPO

F

•
PW

G
 services im

proved:
–

open ftp access to the full data set
–

high resolution products in addition to KP, softw
are easily updated

–
autom

ated processing brings faster turn around of products
–

N
ear R

eal Tim
e (N

R
T) data service m

ore robust

W
ith respect to Polar, W

ind and G
eotail, all data services previously

required from
 the ISTP/C

D
H

F and ISTP/SPO
F have been retained.
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W
ho G

ets the C
redit: The G

round D
ata

Processing R
e-engineering Team

The success of the data processing re-engineering effort is due to
the cooperative efforts of several groups of civil servants at G

SFC
w

ho provided full- and part-tim
e program

m
ing, system

 adm
in,

design and m
anagem

ent expertise.

M
arlo M

addox
587

R
yan Boller

587
D

avid Berger
696/583

B
o

b
b

y
 C

a
n

d
e
y

632

N
atalie Jaquith

632

Jim
 Legg

contr.
Sandy Kram

er
690

Tam
i Kovalick

632
R

ick Burley
632

Jeff Lubelczyk
423

C
hris H

ow
ard

587
Jim

 Byrnes
587

The core team
:

W
ith specific tasks & consulting by:
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R
egarding D

ata A
vailability

•
ISTP required special event archiving, rather than the full data set, as has becom

e com
m

on
w

ith recent m
issions. D

ata accessibility w
as the responsibility of ISTP.

•
Since the end of ISTP, m

any Polar instrum
ent team

s have adjusted their data archiving and
accessibility as possible w

ithin their IT infrastructure and funding.
–

C
ontinuous H

TR
 data from

 PW
I, TIM

AS, and TID
E.  C

AM
M

IC
E and C

EPPAD
 soon.

–
TID

E, PW
I and M

FE provide interactive data processing via the w
eb.

•
Additional progress can be m

ade over the next year:
–

H
YD

R
A has H

TR
 data softw

are, needs to convert form
at to C

D
F.

–
U

VI, VIS and PIXIE could archive continuous H
TR

 rather than events.
–

M
FE should update IT infrastructure and/or PW

G
 project should produce M

FE KP.
–

PW
G

 project should create and host softw
are library for access to LZ

–
PW

G
 project could encourage and/or host additional interactive data processing.

•
Progress depends on:

–
M

O
&D

A contract m
echanism

 allow
ing appropriate control over PW

G
 softw

are upgrades.
–

Sm
all augm

entations to team
 funding for specific data processing/accessibility tasks.
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Sum
m

ary

•
The Polar spacecraft and instrum

ents are healthy.
•

Science progress over the past tw
o years has been particularly robust.

Prospects for further breakthroughs w
ith respect to substorm

 and
reconnection physics appears very strong.

•
Science funding has been relatively stable. FY02 funding w

as, on average,
90%

 of FY01 levels.  Funding profiles for FY03 are budgeted at FY02
levels.

•
The new

 m
ission operations and ground data processing system

s are
operating and serving the science com

m
unity w

ell.  Several im
portant re-

engineering tasks rem
ain to be com

pleted by the end of D
ecem

ber 02.
•

A plan to im
plem

ent additional data accessibility im
provem

ents is under
developm

ent.


